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cm amplitude. A Fourier Transform (FT) was used to 
calculate the MTF of the images for the static and moving 
phantom. The MTF of five commonly used LOG filters were 
calculated. The response of the filters was compared with 
the MTF of the images to determine if the motion would 
affect the response of the filter. 
 
Results: The limiting resolution of the scanner, measured as 
the spatial resolution where the MTF was reduced to 50% and 
10%, was 3.3 mm and 1.6 mm for the static and 6.6 mm and 
3.3 mm for the motion acquisition respectively. The limiting 
resolution for each of the filters with and without motion is 
presented in Table (1). The results demonstrated a loss of 
information when using small-size filters due to the limiting 
resolution of the scanner. Larger-size filters are less affected 
by motion due to their narrower bandwidth while medium-
size filters’ limiting resolution appear to cover the range 
allowed by the scanner MTF when motion is present.  
 
 
Conclusion: The results show a substantial decrease in LoG 
filters performance due to motion. Medium-size filters 
appeared to cover the frequency range allowed by the 
combined MTF of the scanner and respiratory motion. 
Accurate quantification of image texture therefore requires 
an implementation of motion correction methods. 
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Purpose or Objective: In SBRT 4DCT is the standard imaging 
method for target volume delineation. For SBRT of centrally 
located lung tumors we have previously reported that the 
addition of co-registered 4DPET data to 4DCT based target 
volume increases inter-observer agreement and may help to 
avoid geographic misses (1). However, it is not clear whether 
a better depiction of the tumor and demarcation to 
mediastinal structures translates into relevant normal tissue 
sparing. Here we compare normal tissue exposure in 4DCT 
versus 4DPET/CT based SBRT plans. 
 
Material and Methods: For 10 consecutive patients with 
centrally located lung tumors 4DCT – and 4DPET/CT based 
internal and respective planning target volumes (PTVs) were 
generated by 4 contourers (1). SBRT plans were calculated 
for consensus-PTV structures, prescribing 8x7.5 Gy to the 
PTV. Planning was optimized likewise for 4DCT and 4DPET/CT 
plans with respect to dose constraints of the EORTC 22113-
08113 Lungtech trial. With respect to DVHs normal tissue 
exposure of different organs at risk (OARs) is analyzed, 
normal tissue complication probability (NTCP) and tumor 
control probability (TCP) are being calculated. 
 
Results: For 6/10 patients with lager 4DPET/CT-PTV than 
4DCT-PTV OAR exposure was mainly higher in 4DPET/CT 
based plans. However, 4/10 patients with smaller 4DPET/CT-
PTV than 4DCT-PTV revealed a mostly better sparing of the 
OARs employing 4DPET/CT and have been further analyzed. 
Depending on tumor location mean Dose (Dmean) of heart, 
esophagus, great vessels, main airways, vertebral body, chest 
wall, lungs-GTV, trachea and spinal cord could be reduced by 
up to 3.8,1.4, 2.3, 2.9, 2.1, 2.5, 1, 2.1 and 0.8 Gy, 
respectively when employing additional 4DPET information. 
Likewise Dmax of the respective OARs could be reduced by 
up to 2.2, 4.1, 6.3, 3.8, 6.5, 22.1, 0.5, 10.3 and 1.5 Gy, 
respectively. Differences in the dose distribution of the PTV 
remained small with ΔDmean and ΔDmax being 0.3 Gy 
maximum. Preliminary results in TCP and NTCP modeling 
suggest no difference in TCP for 4DPET/CT versus 4DCT-SBRT 
plans and a subtle translation into improved NTCP for 
4DPET/CT-based plans. For one patient the NTCP of the 
proximal bronchial tree could be reduced by 25% by 
employing additional 4DPET information in the planning 
process. 
 
Conclusion: For SBRT of centrally located tumors the PTVs 
based on additional information of coregistered 4DPET might 
translate in a better NTCP for several OARs in comparison to 
the equivalent 4DCT-based treatment plan, with remaining 
an equal TCP. 
(1)Chirindel A, Adebahr S, Schuster D, et al. Impact of 4D-
(18)FDG-PET/CT imaging on target volume delineation in 
SBRT patients with central versus peripheral lung tumors. 
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Purpose or Objective: Prediction of therapy outcome using 
radiomics has been a growing field of research in the last few 
years. The aim of this study was to identify a set of stable 
texture features computed on CT perfusion (CTP) maps with 
respect to CTP calculation parameters and image 
discretization. 
 
Material and Methods: 11 patients with head and neck (HN) 
cancer and 11 patients with lung cancer who underwent CTP 
before treatment were included in the study. Software for 
calculation of the texture features was developed based on 
3D definitions of first-order statistical parameters (n = 5), the 
Gray-Level Co-Occurrence Matrix (n = 14), the Neighborhood 
Gray Tone Difference Matrix (n = 4), the Gray Level Size Zone 
Matrix (n = 11) and fractal dimension. In total, 35 texture 
parameters were computed for three perfusion maps: blood 
volume (BV), blood flow (BF) and mean transit time (MTT) 
and their 3D wavelet transforms (n = 8). First, the variability 
of texture parameters with respect to the image 
discretization method (set number of bins in comparison to 
set intervals) was studied using the intraclass correlation 
(ICC) two-way mixed model. Second the correlations of 
texture parameters with tumor volume were investigated 
using Spearman correlation. To further examine the stability 
of texture parameters the ICC was calculated for factors 
influencing the perfusion maps determination (Table 1). The 
stability was first analyzed according to tumor site and only 
the features stable for both sites were included in the final 
set. Finally, the parameters were grouped according to inter-
parameters Spearman correlations and only the parameter 
with the highest ICC was chosen. The acceptance level was 
0.9 and 0.7 for the ICC and Spearman correlation, 
respectively. 
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Results: Texture parameters were computed in the three 
perfusion maps and their 3D wavelet transforms, which 
resulted in 945 texture features defined for each of the two 
tumor sites. The discretization of images using set number of 
bins and setintervals gave the similar number of stable 
texture parameters (Table 1). 40 parameters were correlated 
with tumor volume. Potentially standardizable factors 
introduced more variability into texture features than non-
standardizable. The highest variability was observed for pixel 
size. It caused instability in about 80% of parameters for both 
HN and lung tumors. Ten parameters were found to bestable 
in both HN and lung for potentially non-standardizable 
factors after thecorrection for inter-parameters correlations:  
 
• BF: entropy, sum entropy, LHH low gray-level size 
emphasis 
• MTT: long size low gray-level emphasis 
• BV: difference entropy, coarseness, long size high 
gray-level emphasis, HLH information measure of 
correlation 2, LLL covariance, LLLaverage. 
 
 
 
Conclusion: The set of stable texture parameters in CTP was 
identified. Pixel size, image discretization and HU intervals 
have to be standardized to build a reliable prediction models 
based on CTP texture analysis. 
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Purpose or Objective: The aim of the study was to employ 
texture analysis to predict early stage Hodgkin Lymphoma 
(HL) patients’ outcome after chemotherapy and to give a 
quantitative description of HL characteristics. Predicting an 
early cancer's response to chemotherapy could enhance 
clinical care management by enabling the personalization of 
treatment plans based on predicted outcome.  
 
Material and Methods: We reviewed medical records of 
patients with early stage HL diagnosed between January 2012 
and December 2014 treated with standard combined modality 
therapy. 24 pre-treatment PET scans of the patients, 
acquired with a GE discovery STE, were selected for the 
analysis. A local nuclear medicine physician, blinded for the 
clinical outcome and interim PET (iPET) results, reviewed all 
PET scans. Volume of Interests (VOIs) were segmented 
employing cubes of volume 27 cm3 and 64 cm3 and centering 
them on the highest metabolic active mediastinic area. 
Texture analysis (TA) was applied through CGITA open source 
software and TA features correspondence with iPET results 
was assessed. Furthermore, we segmented isolated 
lymphnodes with a 40% of SUVmax isocontour algorithm. Each 
lymphnode was analyzed with TA as a “stand-alone patient” 
in order to increase the number of observations. TA features 
correspondence with iPET outcome of each lymphnode was 
assessed. Kruskall Wallis non-parametric test was employed 
to select most predictive features. Features, which showed 
prognostic power (or patient stratification ability), were 
employed to build Receiver Operating Curve (ROC) in order to 
score their sensibility and specificity. 
 
Results: After iPET revision, 17 patiets were considered 
disease free after 2 cycles of ABVD whereas the remaining 7 
patients had a positive iPET. Results obtained employing the 
27 cm3 cubes showed that 4 features are able to predict iPET 
response with statistical significance (p<0.02) and a high 
efficiency up to 85% employing “uniformity feature”. Using 
64 cm3 cubes, we were able to isolate a feature named short 
zone emphasis, which has a discrimination sensibility of 100% 
with specificity 65% and indicates for ABVD resistant tumors 
the presence of short active zone in the surrounding of the 
mediastinic region highest metabolic active area. Lymphnode 
analysis showed that 5 out of 74 TA features could separate 
iPET responders and non-responders patients with statistical 
significance (p<0.01). In particular, “coarseness” feature has 
a discrimination efficiency of 73% (sensibility 77% and 
specificity 70%). Patients with lymphnodes that appear 
coarser have a higher probability of being positive at iPET. 
 
Conclusion: In this work we presented a method to predict 
early stage HL patient outcome and to quantitatively 
describe tumor morphology combining textural features. This 
method requires further validation in larger prospective 
study. 
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Purpose or Objective: Dynamic contrast-enhanced Computed 
Tomography (DCE-CT) is a quantitative imaging modality to 
characterize heterogeneity in tumour vascularization. 
Problems in DCE-CT kinetic modelling have been reported 
due to lung tumour enhancement arriving prior to aortal 
enhancement. Studies have attempted to correct the issue by 
shifting the enhancement curve in time, segmenting different 
input vessels and/or dual-input kinetic modelling. The 
purpose of this project was to develop a methodology for a 
detailed spatio-temporal analysis of the heterogeneous lung 
tumour enhancement for the purpose of applying different 
input vessels in kinetic modelling. 
 
Material and Methods: Nine patients with non-small cell lung 
cancer (NSCLC) received DCE-CT scans (Siemens Definition 
Flash) prior to radiation therapy using shuttle mode 
acquisition with a longitudinal FOV of 13 cm. The DCE-CT 
scans were first motion corrected (Siemens VPCT) and 
subsequently, the primary lung tumour was contoured by a 
radiation oncologist. Using an in-house model, tumour and 
aorta time attenuation curves were analysed by gamma-
variate function fitting. The arrival time of the contrast 
agent was estimated by a threshold of 1% of the maximum 
enhancement of the fit. To determine the percentage of 
tumour enhancement prior and after aortic enhancement, 
the arrival times of the gamma-variate fit of the tumour and 
aorta were compared. Tumour voxels were considered 
acausal if the arrival time was greater than 2 s before the 
